Angiostrongylus cantonensis daf-2 regulates dauer, longevity and stress in Caenorhabditis elegans.
The insulin-like signaling (IIS) pathway is considered to be significant in regulating fat metabolism, dauer formation, stress response and longevity in Caenorhabditis elegans. "Dauer hypothesis" indicates that similar IIS transduction mechanism regulates dauer development in free-living nematode C. elegans and the development of infective third-stage larvae (iL3) in parasitic nematodes, and this is bolstered by a few researches on structures and functions of the homologous genes in the IIS pathway cloned from several parasitic nematodes. In this study, we identified the insulin-like receptor encoding gene, Acan-daf-2, from the parasitic nematode Angiostrongylus cantonensis, and determined the genomic structures, transcripts and functions far more thorough in longevity, stress resistance and dauer formation. The sequence of Acan-DAF-2, consisting of 1413 amino acids, contained all of the characteristic domains of insulin-like receptors from other taxa. The expression patterns of Acan-daf-2 in the C. elegans surrogate system showed that pAcan-daf-2:gfp was only expressed in intestine, compared with the orthologue in C. elegans, Ce-daf-2 in both intestine and neurons. In addition to the similar genomic organization to Ce-daf-2, Acan-DAF-2 could also negatively regulate Ce-DAF-16A through nuclear/cytosolic translocation and partially restore the C. elegans daf-2(e1370) mutation in longevity, dauer formation and stress resistance. These findings provided further evidence of the functional conservation of DAF-2 between parasitic nematodes and the free-living nematode C. elegans, and might be significant in understanding the developmental biology of nematode parasites, particularly in the infective process and the host-specificity.